Species-related variations in tissue antioxidant status--I. Differences in antioxidant enzyme profiles.
1. Antioxidant enzyme activity profiles in red cells of man, rabbit, quail, pig and rat have been investigated and found to exhibit striking differences. 2. No direct correlations between activities of "functionally coupled" enzymes (superoxide dismutase/catalase and glutathione peroxidase/glutathione reductase) were apparent, suggesting their independent regulation. 3. However, activities of red cell catalase and glutathione peroxidase in the various species studied were inversely correlated. 4. This was most evident in quail red cells, which showed negligible catalase activity but the highest levels of glutathione peroxidase of all the species examined. 5. A significant positive correlation between catalase and glutathione reductase activities was also demonstrated. 6. This may be relevant to the suggestion that the binding of NADPH to catalase may serve to decrease the intracellular inactivation of this reducing cofactor which may be limiting in the glutathione reductase reaction. 7. Basal levels of glutathione, which have been claimed to be limiting for the glutathione peroxidase reaction, were found to correlate positively with the activity of this enzyme in red cells. 8. Myocardial tissues also exhibited species-related differences in antioxidant enzyme profiles but these did not bear any obvious relationship to patterns observed in the corresponding red cells.